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Project B: Shock Cloud Interaction

Interaction between shock and material is one 
of the most common astrophysical phenomena. 

Shock: SN shock, outflow, jet, winds, …etc. 
Cloud: Star, ISM, IGM



Numerical Astrophysics Summer School: Computational Astrophysical Fluid Dynamics, 2019.09.04, IoA, NTHU !3

Project B: Shock Cloud Interaction
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Project B: Shock Cloud Interaction
SN + StarSolar wind + Heliosphere

Shock + RSG



Numerical Astrophysics Summer School: Computational Astrophysical Fluid Dynamics, 2019.09.04, IoA, NTHU !5

Project B: Shock Cloud Interaction

Pular wind  + ISM

Jet + IGM
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Project B: Shock Cloud Interaction
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Project B: Shock Cloud Interaction

Things that you may explore: 

• Different initial density distribution 
• Explore different inflow speed 
• Explore different geometry   
• Time/Location dependent inflow 
• Radiative cooling  



Explode a star in computer

Ke-Jung (Ken) Chen 
陳科榮 
ASIAA 

AFD School, NTHU, 09/05/2019



Stars are atoms of Cosmos



Temperature-Density Diagram of Stellar Evolution



life of Massive Stars

Woosley & Heger



Death of Massive Stars

Woosley



Core-Collapse Supernova 
(20 M⊙ > M* > 10 M⊙, E～1E51 erg)



Energy Source



Hypernovae 
(E > 1E52 erg )



Energy Sources



GRB and Hypernova



Project C 
Blowing up a star with Flash

Explosion Energy E～1e50- 1e52 erg? 

Size and shape of the energy 
deposition area? 

Properties of surrounding ISM and 
its density/temperature/… profile? 

Striped Envelope SNe?



Have fun in blowing up Stars
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Project A
•  ./setup LocalKilonova -2d -auto -
maxblocks=4000 

REQUIRES Driver 
REQUIRES physics/Hydro 
REQUIRES physics/Eos 
REQUIRES physics/Eos/EosMain/Helmholtz 
REQUIRES Simulation/SimulationComposition/LocalKilonova 
REQUIRES physics/sourceTerms/Heat/HeatMain/LocalKilonova 

flash4, flash.par, SpeciesList.txt, helm_table.dat
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Project A
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Project B

•  ./setup SchoolProject2 -2d -nxb=16 -nyb=16 
-auto -maxblocks=4000 

REQUIRES Driver 
REQUIRES physics/Hydro 
REQUIRES physics/Eos 
REQUIRES Grid/GridBoundaryConditions/OneRow 

flash4, flash.par
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Project B
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Project C
•  ./setup ThermoBomb -2d +cylindrical -maxblocks=4000 
-nxb=8 -nyb=8 -auto -objdir bomb +newMpole 

REQUIRES Driver 
REQUIRES PhysicalConstants/PhysicalConstantsMain 
REQUIRES physics/Hydro 
REQUIRES physics/Eos/EosMain/Helmholtz 
REQUIRES IO/IOMain 
REQUIRES Simulation/SimulationComposition/H-He-C 

flash4, flash.par, s15_flash, SpeciesList.txt, helm_table.dat
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Project C

Radius [cm]

Density [g/cc] 
H1 
He4 
C12+
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Project C
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